Breeding of the new variety
Twenty clonal lines of Japanese butterbur var. 'AichiWase-Fuki' were collected from production fields in Osaka Prefecture in 1994, and the highest-yielding clone (line A) was selected (Iwamoto 1999) by comparing the field performance of virus-free plants produced by flowerhead culture (Iwamoto and Kagi 1995) for 2 years (1995) (1996) .
In the case of the Japanese butterbur var. 'Aichi-WaseFuki', the use of direct adventitious bud regeneration enabled to induce high-yielding variants of Japanese butterbur. These could be efficiently selected by monitoring the time required for third leaf initiation after the onset of flowerhead culture and the fresh weight of the rhizomes measured after 3 months of growth in the greenhouse (Iwamoto et al. 2007) . Therefore, to induce somaclonal variation related to plant yield in the field, adventitious buds were directly regenerated from immature flowerheads of line A. The 21 lines in which the third leaf was initiated within 70 days in flowerhead culture were firstly selected. After 3 months of cultivation of the 21 lines in a greenhouse, the 5 lines which produced rhizomes over 180 g per plant were secondly selected in 1997.
The local adaptability of the five selected lines was evaluated in production fields in Kaizuka, Izumisano, Sen-nan, and Kumatori during a period of 2 years (1998) (1999) . Based on the yield data in the production fields, we selected the highest-yielding variant in 1999, which was eventually recommended to Osaka Prefecture as a suitable Japanese butterbur variety and officially registered subsequently as 'OsakaNougi-Ikusei No. 1' by the Ministry of Agriculture, Forestry and Fisheries of Japan. In 2002, 'Osaka-Nougi-Ikusei No. 1' was assigned the variety registration No. 10,632.
Agronomic characteristics
To evaluate the agronomic characteristics of the new variety, mature rhizomes of 'Osaka-Nougi-Ikusei No. 1', 'Aichi-Wase-Fuki' and 'Aojiku-Mizufuki' were cultivated in a field at the Agricultural, Food and Environmental Sciences Research Center of Osaka Prefecture, Habikino, Japan, for 2 years (1998) (1999) . Preparation of mature rhizomes, culture practices, fertilization and fungicide and insecticide treatments were similar to those used in the cultivation method applied for the characteristic test of Japanese butterbur.
The number of sprouts per mother rhizome of 'OsakaNougi-Ikusei No. 1' was 5.7, which was 1.1 sprouts higher Note Communicated by R. Osawa Received November 16, 2006 . Accepted March 7, 2007 than that of 'Aichi-Wase-Fuki' and 3.3 sprouts higher than that of 'Aojiku-Mizufuki' (Table 1 ). The number of leaves per node of a mother rhizome of 'Osaka-Nougi-Ikusei No. 1' was 5.8, which was 0.7 leaves higher than that of 'AichiWase-Fuki' and 1.7 leaves higher than that of 'AojikuMizufuki'. The petiole length was 71.0 cm, which was 10.7 cm longer than that of 'Aichi-Wase-Fuki' and 35.3 cm longer than that of 'Aojiku-Mizufuki'. The diameter at the midpoint of the petiole was 11.5 mm, which was 1.0 mm larger than that of 'Aichi-Wase-Fuki' and 5.4 mm larger than that of 'Aojiku-Mizufuki'. The trichome density on the petioles of 'Osaka-Nougi-Ikusei No. 1', 'Aichi-Wase-Fuki' and 'Aojiku-Mizufuki' was classified as slightly low, medium and low, respectively. The degree of green color of the leaf blades of 'Osaka-Nougi-Ikusei No. 1', 'Aichi-Wase-Fuki' and 'Aojiku-Mizufuki' was classified as deep, medium and light, respectively. The rhizome thickness of 'Osaka-NougiIkusei No. 1', 'Aichi-Wase-Fuki' and 'Aojiku-Mizufuki' was classified into thick, medium and thin, respectively. The number of flower-stalk buds per mother rhizome of 'OsakaNougi-Ikusei No. 1' was 4.2, which was 0.7 buds higher than that of 'Aichi-Wase-Fuki' and 1.0 buds higher than that of 'Aojiku-Mizufuki'. The timing of leaf sprouting of 'OsakaNougi-Ikusei No. 1' occurred earlier than that of 'AichiWase-Fuki' and 'Aojiku-Mizufuki'. The heat tolerance of 'Osaka-Nougi-Ikusei No. 1' was slightly higher than that of 'Aichi-Wase-Fuki' and 'Aojiku-Mizufuki'.
Yield and quality evaluation
To study the yield performance, the rhizomes of 'OsakaNougi-Ikusei No. 1' and 'Aichi-Wase-Fuki' were transplanted to a plastic greenhouse in Sen-nan on September 15, 1999, and the leaves (petiole with blades) were harvested three times (on February 11, April 8 and May 22, 2000) . The culture practices and fertilization treatments were similar to those applied in commercial Japanese butterbur production using plastic greenhouses. The yield of the first, second and third harvests of 'Osaka-Nougi-Ikusei No. 1' was 8.62, 8.06 and 4.21 t/ha, values which were 1.88, 1.99 and 0.93 t/ha higher than those of 'Aichi-Wase-Fuki', respectively (Table 2) . Therefore, the total yield was 20.89 t/ha, which was 129.8% that of 'Aichi-Wase-Fuki'. Japanese butterbur harvests for markets are classified into "high grade" and "middle grade", according to market standard. The high-grade component rate of 'Osaka-NougiIkusei No. 1' was 91.3%, which was 5.8% higher than that of 'Aichi-Wase-Fuki'. A higher grade enhances the profit margin for farmers because the high-grade price is twice that of the middle grade. The moisture content of the petiole was 95.23%, which was 0.83% higher than that of 'Aichi-WaseFuki'. In addition, the new variety is suitable for salad dishes because the petiole is soft, juicy and crisp.
'Osaka-Nougi-Ikusei No. 1' displayed a good agronomic performance, high yield and high quality characteristics. Production of Japanese butterbur was shifted completely from 'Aichi-Wase-Fuki' to 'Osaka-Nougi-Ikusei No. 1' in Osaka Prefecture in 2005. 
